
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world byJSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.istor.org/participate-istor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



NOTES ON THE WATER SUPPLIES OF ARMY CAMPS, CAN- 
TONMENTS AND POSTS IN THE UNITED STATES, WITH 
PARTICULAR REFERENCE TO PROBLEMS OF QUALITY' 

By Major Chables Oilman Hyde and Capt. Charles A. Haskins 

The expansion of the miUtary establishment following our entrance 
into the war necessitated an immense program of building in order 
to provide housing and accommodations for the new army during 
its organization and training. The first plans provided for 32 camps 
divided into two classes, 16 for the accommodation of drafted men, 
designated as national army camps, and 16 for the accommodation of 
the federalized state militia, designated as National guard camps. 
It was presumed that the period of the occupancy of the latter would 
be relatively short on account of the advanced training of the na- 
tional guard, and they therefor were not constructed in as permanent 
a manner as the national army camps. Consequently they were 
generally located in the southern portions of the country in order 
to take advantage of the milder climate. They were commonly 
known as tent camps, and were not provided with water-carriage 
sewerage systems, heating plants, laundries, and other conveniences, 
and their water works plants and water distribution systems were not 
designed in as generous a manner as were those of camps of the first 
class. 

Before the completion of any of the original 32 camps it became 
apparent that there were many other projects necessary to be under- 
taken, such as extensions to the camps then being built, the enlarge- 
ment or improvement of many regular army posts, the construction 
of additional camps for special training purposes, the erection of 
quartermaster and ordnance depots, port terminal facilities, chemi- 
cal warfare camps, explosive plants, the construction of new hospitals 
and the improvement or remodeling of privately owned buildings 
taken over for hospital purposes, and many other miscellaneous 
pieces of construction. 

' Presented at the Annual convention at Buffalo, June 9-13, 1919. Author- 
ity to print granted by the Board of Publication, Surgeon General's OflSce, 
U. S. A. 
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It is estimated that the separate projects handled in the United 
States by the War Department reached a total number in excess of 
600. Many of these projects included complete water works plants 
and sewer systems. Whenever possible the water supply of nearby 
cities was utilized, and, when necessary, sufficient aid was given by 
the government to the cities or to the companies operating the 
plants, for the rehabilitation or the enlargement of their works, so 
that the desired service could be furnished. In addition to the proj- 
ects undertaken by the War Department organizations, there were 
many others of similar nature undertaken by the Navy Depart- 
ment, the Shipping Board and the Housing Corporation. 

The construction problem in general. It is difficult to realize the 
magnitude of the problem with which those in authority were con- 
fronted in April, May, June and July, 1917. There was little or 
no knowledge of the sites on which many of the camps were to be 
built, of their topography or of their distance from transportation 
lines. The ultimate size of the company and regimental units was 
not even known, (on account of changes which had been proposed 
in order to coordinate our army with those of the Allies) although it 
had been decided that each camp should house one infantry division 
and certain other special troops. It was proposed to call the first 
draft to camp about September 1, and it was necessary to have ready 
for them at that time not only the 1200 to 1500 buildings needed, but 
to have complete and reliable utilities including water supply, sew- 
erage and electricity. This necessitated the complete construction 
of 32 new cities, each of from 30,000 to 40,000 population, begin- 
ning with the clearing of the site and carried through to the com- 
pleted project, in the short time of about ninety days, and it was 
also necessary to provide temporary shelter and accommodations, 
including water supply, for a large number of workmen at each 
camp, during the construction period. 

Upon the declaration of war in April, 1917, the Council of Na- 
tional Defense was formed, and various committees of this Council 
inunediately co-operated with the then small Cantonment Division 
of the army, which had just been formed from the Construction 
and Repair Division of the Quartermaster General's Department, in 
the preparation of typical plans for camps, buildings and utiHties, 
the selection of contractors and engineers, and many other matters 
pertaining to the construction work at hand. A constructing quar- 
termaster for each camp was appointed and a civilian engineer from 
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the same general locality as the camp, who was familiar with local 
conditions, was chosen as assistant to the constructing quartennaster. 
He was given the title of supervising engineer. 

After the actual choosing of a camp site, which in the cases of 
most of the earlier camps was done by the commanding officer of 
the department in which the camp was to be located, assisted by a 
board of officers of the' regular army, the constructing quartermaster 
and the supervising engineer fitted the typical plans with which 
they had been furnished to the proposed site. They also reported 
upon the available sources of water supply, the best means of dis- 
posing of sewage and upon all other features of the camp of an en- 
gineering nature. Advisorj^ engineers, stationed in the Washington 
Office, in general charge of various portions of the work, had been 
appointed in the Cantonment Division. Through the co-operation 
of all of these men the camps were developed and constructed. 

During this period aviation camps were being established and 
constructed, independently of the Cantonment Division, under the 
supervision of the Buildings and Grounds Section, Department of 
Mihtary Aeronautics. Their water supply, sewerage, sewage dis- 
posal and similar problems were usually handled by the engineers 
from that department, assisted by civilian engineers generally chosen 
from the vicinity of the camp. Many special training camps, and 
other camps for specific purposes were soon estabhshed and under 
way, usually under the supervision of the Cantonment Division, 
which meanwhile had been separated from the Quartermaster Corps 
and reorganized as an independent branch of the army under the 
name of Construction Division. The utilities of these later camps 
were in most cases designed and constructed entirely under the di- 
rection of representatives of this division. Many of the camps, 
plants and hospitals were unsatisfactorily located from the stand- 
point of sanitation, and their water supply, sewerage and drainage 
problems were unusually difficult, but the sites were considered by 
those in authority so advantageous from other standpoints that the 
sanitary objections were overruled. 

Sources of water supply utilized. The first camp sites were chosen 
as stated before, by the commanding officers of the department in 
which they were to be located, assisted by a board of officers upon 
which there were supposed to be five men, including an engineer, a 
medical officer, a quartermaster corps officer and two Une officers, 
but the boards which passed upon the numerous sites offered did 
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not in all cases have a complete representation, and the inspections in 
many cases were made by only one or two of the officers of a board. 
In several cases, the recommendations of the officers assigned to 
this duty were ignored by the department commander and camp 
sites were chosen over the objections of the board. A great many 
features required consideration in connection with the choice of the 
sites. Of these sanitation, including water supply, sewerage and 
drainage, although of recognized importance, was only one. There- 
fore in many instances the problem was considerably compHcated 
and it was necessary ultimately to choose sources of water supply 
which would not have been considered, had sites, more appropriate 
from this standpoint, been selected, or had more time been available 
for prospecting for or for the development of, other sources of supply. 
This was the case, for instance, at Camp Dix, where one of the strong 
arguments advanced for the site near Wrightstown was the abundant 
supply of wholesome well water, said to be easily available in the 
vicinity of the camp. After a hurried but capable investigation by 
experts, a supply of easily purified surface water from Rancocas Creek 
of undoubted adequacy was chosen rather than an apparently limited 
supply from wells. At Camp Pike also, the city supply of Little 
Rock with the Arkansas River as its source, necessitating 6 miles of 
pipe Une and two booster stations to get the water into the camp, 
was chosen rather than risk the development of a ground water 
supply, which probably would have been highly impregnated with 
iron, although available in a somewhat closer location to the camp. 

In all there were 48 large camps. This number includes the original 
32 national army and national guard camps, 9 special training 
camps, 3 embarkation camps, 3 port terminals and one large arsenal. 
This number does not include any of the aviation camps, ordnance 
plants, or numerous other camps and plants of smaller size. Data 
concerning the ownership and the general source of supply, whether 
ground water or surface water, are shown in tables 1 and 2. Infor- 
mation of the same sort concerning 21 other smaller training camps, 
proving grounds, ordnance or other plants is shown in table 3. This 
latter list is by no means complete but represents principally those 
places in which some work was done by officers of the Sanitary Corps. 
Table 4 contains the same data for all of the general hospitals and 
table 4 A for all of the aviation camps. 

Bearing in mind the fact that the original intention was that the 
national guard camps should be of more temporary character than 
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TABLE 1 



Data relating to ownership 
national 



and type of source of water supply of original SS 
army and national guard camps 



SUPPLY PBOM GOTEBNMENT 
PLANT 


SUPPLY FROM NEARBY MCNICTPALITT 


Ground water 


Surface water 


Ground water 


Surface water 


Beauregard* 


Dix§ 


Cody* (Deming, N. 


Bowie* (Ft. Worth)tt 


Custer 


Meade 


Fremont* (San Fran- 
cisco)** 


Doniphan* (Lawton) 


Devenst 




Logan* (Houston, 

Tex.)tt 


Gordon (Atlanta) 


Dodge 




McClellan* (Anniston) 


Greene* (Charlotte) 


Funston 




Sheridan* (Montgom- 
ery) 


Hancock* (Augusta) 


Grant 




Travis, San Antonio 


Jackson (Columbia) 


Lewis 






Kearney* (SanDiego)§§ 


Shelby* 






Lee (Petersburg) 


Sherman t 






McArthur* (Waco) IT 1[ 


Upton 






Pike (Little Rock)ttt 
Sevier* (Charlotte) 
Wads worth* (Spartan- 
burg) 
Wheeler* (Macon)*** 



* Indicates national guard camps. 

t Emergency connection to Ayer waterworks (ground water). 

% Emergency connection to Chillicothe waterworks (ground water). 

§ Auxiliary well supply for boiler use and for base hospital. 

II 2 wells owned by United Land and Water Company. 

2 wells owned by Government. 
** Camp distribution system connected to Bear Gulch reservoir, 
tt Auxiliary wells owned by Government. 

tl Main supply from Lake Worth. An auxiliary well supply is available. 
§§ Auxiliary supply from wells. 

IfH Forty per cent of water from Brazos River, 60 per cent from wells. 
*** Auxiliary supply from Stone Creek, 
ttt Auxiliary well supply. 
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TABLE 2 



Data relating to ownership and type of source of water supply of miscellaneous 
large army camps constructed after the completion of the original S2 camps 



SUPPLY FBOH OOVEBNMENT 
PLANT 


SUPPLY FROM NBAKBT MUNICIPALITY 


Ground water 


Surface water 


Ground water 


Surface water 


Eustis 


Benning 


Mills* 


Charleston port terminal 


Johnston 
Stanley 


Bragg 
Edgewood 




Forrest \ ^, , . , 
Greenleaf) Ch^ttanoogaf 




Knox 




Las Casas (San Juan) 




Humphreys 




Merritt (Hackensack Water Co.) 
Newport News 

1. Alexander 

2. Hill 

3. Morrison 

4. Stuart 

Norfolk Port Terminal 



* Government owned ground water supply was developed in 1919. 
t Auxiliary supply from Fort Oglethorpe, wells. 



TABLE 3 

Data relating to ownership and type of source of water supply of miscellaneous 
small camps and plants 



SUPPLY FROM OOVEBNMENT PLANT 


SUPPLY FBOM NEABBY MUNICIPALITY 


Ground water 


Surface water 


Ground water 


Surface water 


Aberdeen Proving 


Muscle Shoals 


Willoughby 


Colt (Gettysburg) 


Grounds 


Perry 


Hastings 


Crane (AUentown) 


Curtis Bay Ordnance 


Summerall 


Raritan 


Jessup (Atlanta) 


Depot 






Kingsport (Kingsport) 


Holabird 






Laurel (Laurel) 


Kendrick 






Leach (Washington) 


Normoyle 






Meigs (Washington) 


Pig Point Arsenal 






Syracuse (Syracuse) 


Robinson 








Savannah Proving 








Grounds 









This list is by no means complete but it is believed that the more impor- 
tant of the small plants are included. 
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TABLE i 
Data relating to ownership and type of source of water supply of aviation fields 



SUPPIiT TKOM QOTEBNMENT PLAHT 


SCPFLT FBOM NEABBT UCKICIPALITT 


Ground water 


Surface water 


Ground water 


Surface water 


Barron, Ft. Worth, 


Langley, Hamp- 


Arcadia Balloon 


Boiling, Washing- 


Tex. 


ton, Va. 


School, Cal. 


ton, D. C. 


Carlstrom, Arcadia, 


Selfridge, Mt. 


Brooks, San An- 


Call, Wichita 


Fla. 


Clemens, Mich. 


Antonio 


Falls, Tex. 


Carruthers, Ft. 




John Wise, San 
Antonio 


Vail, Tintern 


Worth, Tex. 


Ground water 


Manor, N. J. 


Dorr, Arcadia, Fla. 




Chanute, Ran- 


Hazelhurst, Gar- 




Eberts, Lonoke, Ark. 


Taliaferro, Ft. 


toul. 111. 


den City, L. I. 


Ellington, Houston, 


Worth, Tex. 


ARD, Montgom- 


Post, Lawton, 


Tex. 


Taylor, Montgom- 


ery, Ala. 


Okla. 


Gerstner, Lake 


ery, Ala. 


Houston GSD, 


Rich, Waco, Tex. 


Charles, La. 


McCook, Dayton, 


Tex. 


Rockwell, Coro- 


Lee Hall Balloon 


Ohio 


Emerson, Colum- 


nado W. Co. 


School, Va. 


MiddletownAGSD 


bia, S. C. (not 


(San Diego) 


Love, Dallas, Tex. 


Pa. 


city supply) 


Scott, E. St. 


March, Riverside, 


DaytonWarehouse 


Kelly, San Anto- 


Louis, 111. 


Cal. 


Ohio 


nio 


Morrison, ASD, 


Mather, Sacramen- 


ARD, Dallas, Tex. 
ARD,Indianapolis 




Newport News, 


to, Cal. 


Surface water 


Va. 


Miami AGS, Fla. 
Mitchell, L. I. 


Detroit Accept- 
ance Park, Mich. 




Omaha Balloon 
School, Omaha, 


Chandler, Essing- 


Park, Millington, 


Rockwell Park, 


ton, Pa. 


Nebr. 


Tenn. 


Wilmington, Del. 


Buffalo Accept- 


Little Rock 


Payne, West Point, 


Dayton Accept- 


ance Park, N.Y. 


Warehouse, 


Miss. 


ance Park, Ohio 


Penn, Austin, 


Ark. 


Souther, Americas, 


Dayton GSD, 


Texas 


Elizabeth, N. J. 


Ga. 


Ohio 


Richmond Ware- 


Acceptance 


Wilbur Wright- 


Garden City, ASD, 


house, Va. 


Park 


Fairfield, Ohio 


L. I. 







TABLE 4A 

Data relating to ownership and type of source of water supply of army general 

hospitals 



QBOUND WATEB 


SOBPACK WATEB 


1 


PUce 


Ownership 


1 


Place 


Ownership 




Hot Springs, 


City of Hot 




San Francisco* 


Government 




Ark.* 


Springs 




Walter Reed, 


District of Co- 




Ft. Bayard, 


Government 




Washington* 


lumbia 




N. M.* 




1 


Williamsbridge 


New York City 


9 


Lakewood, 


Lakewood 




N. Y. 






N. C. 


Water Co. 


2 


Ft. McHenry* 


Baltimore 


11 


Cape May, 


City of Cape 


3 


Colonia,N. J.t 


Middlesex 




N. J. 


May 






Water Co. 


14 


Ft. Ogle- 
thorpe* 


Government 


4 


Ft. Porter, 

N. Y.* 


City of Buffalo 


25 


Ft. Benj. Har- 
rison* 


Government 


5 


Ft. Ontario, 

N. Y.* 


Cit^f of Oswego 


26 


Ft. Des 


Des Moines, 


6 


Ft. MoPher- 


City of Atlanta 




Moines* 


la. 




son, Ga.* 




29 


Ft. Snelling, 


Government 


7 


Roland Park, 


Baltimore Co. 




Minn.* 






Md. 


Co. 


34 


East Norfolk, 


Leased 


8 


Otisville,N.Y. 


New York City 




Mass. 




10 


Boston, Mass. 


Hospital 


SnRFACB W 


ATEH 


Metropolitan 










TiifltTipt. 


38 


East View, 


City of New 


12 


Biltmore,N.C. 


City of Ashe- 




N. Y. 


York 






ville 


40 


St. Louis 


City of St. 


16 


New Haven, 


City of New 






Louis 




Conn. 


Haven 


41 


Fox Hills, 


City of New 


17 


Markleton,Pa. 


Leased 




N. Y. 


York 


19 


Oteen, N. C. 


Asheville 


42 


Spartanburg, 


City of Spar- 


21 


Denver, Col.f 


City of Denver 




N. C.t 


tanburg 


22 


Philadelphia 


Philadelphia 








24 


Park View, Pa. 


Pittsburgh 








28 


Ft. Sheridan, 

111.* 
Plattsburg 


Government 








30 


Plattsburg W. 










Bks.* 


Co. 








31 


Carlisle, Pa. 


City of Carlisle 








32 


Chicago, 111. 


City of Chicago 








35 


West Baden, 

111. 
Detroit, Mich. 


Leased 








36 


City of Detroit 



* Indicates regular army hospitals or permanent army posts utilized for 
hospital purposes. 

t Indicates new establishment constructed by Government. 
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the national army camps, it is interesting to note that ten of the six- 
teen nationl army camps were supplied by new plants designed and 
constructed by the War Department, while the remaining six were 
suppUed by existing plants of the nearby communities. Only two 
new plants were constructed for the National Guard camps, the re- 
maining fourteen being supplied by plants of the nearby conununities. 

Scope and nature of the present discussion. The immediate purpose 
of this paper is to present a more or less general statement concern- 
ing the quality of the water supplied to troops in the camps in the 
United States, the agencies and the methods utihzed for safeguard- 
ing the supphes and the results which were obtained. The subjects 
of quantity and dependableness will be touched but briefly, because, 
while these two attributes of a satisfactory supply have close relations 
to the quaUty, there were only a few instances where an abundant 
supply was not available at all times and the shortages which were 
experienced were of brief duration only. 

The material presented herewith has been collected from many 
different sources, principally from monthly and special reports of 
camp sanitary engineers, the reports of sanitary inspections made by 
medical officers of the Division of Sanitation of the Medical Depart- 
ment, and the monthly sanitary reports made by the camp sanitary 
inspectors. Material from these sources has been supplemented by 
information gained through special investigations by the authors or 
other officers of the sanitary engineering section of the Surgeon Gen- 
eral's Office and through official and unofficial correspondence with 
various persons and various branches of the service, particularly the 
Construction Division. 

Relation of the Medical Department to the water supply problems. 
The army regulations charge the Medical Department "with the duty 
of investigating the sanitary condition of the army and making recom- 
mendations in reference thereto," and further "of advising with ref- 
erence to ... . the adoption of systems of water supply 
and purification .... etc." They further provide that 
"the surgeon of every post or command, under the direction of the 
commanding officer .... will examine, at least once a 
month, the amount and potability of the water supply . . . . " 
The reports of such examinations are received by the Surgeon Gen- 
eral. They constitute a portion of the monthly sanitary reports 
referred to above. 

A group of specially trained medical officers of long service, at- 
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tached to the Division of Sanitation, Office of the Surgeon General, 
is constantly engaged in making routine and special inspections and 
reports of all large camps, cantonments, hospitals and other stations, 
their duties pertaining chiefly to sanitary and administrative matters. 
Great stress is laid by these officers on matters largely technical, in- 
cluding among other things general camp sanitation, water purifica- 
tion and sewage disposal. 

The Sanitary Corps of the army was authorized by the President 
on June 30, 1917, under the Medical Department and it was organ- 
ized shortly thereafter. Officers were commissioned in this corps 
who were found "to possess special skill in sanitation, in sanitary 
engineering, in bacteriology or other sciences related to sanitation 
and preventive medicine .... etc." 

The sanitary engineering section of the Sanitary Corps is composed 
of officers and enlisted men who have had special training in sanitary 
engineering and pubUc health administration. In general the per- 
sonnel of the section has been distributed in three groups; (a) those 
on duty in the Division of Sanitation, Surgeon General's Office; (b) 
those stationed at camps, cantonments and other commands in the 
field, and (c) those in overseas service as commanding officers of 
sanitary detachments and sanitary squads, water tank trains, on 
special duty with water supply companies of engineer regiments and 
in laboratory and other special work. 

Those officers on duty in the Surgeon General's Office have acted 
as consultants, advisors and field inspectors on questions relating 
to water supply and its purffication, sewerage and sewage disposal; 
drainage and mosquito control operations; the disposal of garbage, 
manure and camp wastes and other similar problems of sanitation. 

The duties of the camp sanitary engineer are specified in a circular 
of the War Department as follows: 

The Sanitary Engineer is an assistant to the camp surgeon and his duties 
ordinarily shall be: 

(a) To inspect and supervise the operation of water supply, sewage and gar- 
bage disposal systems, and to advise the utilities officer and subdepot quarter- 
master with reference thereto; to recommend such suitable standards of per- 
formance of these systems as will properly conserve the interests of health 
and sanitation in the camp and its environment. 

(b) To have immediate charge, under the camp surgeon, of drainage, oiling 
and other preventive measures for the extermination of mosquitoes and flies. 

(c) To act as consultant and advisor to the camp surgeon on all the 
engineering or structural phases of the camp or station which bear a definite 
relation to health and sanitation. 
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(d) To perform such other sanitary duties as may be designated by com- 
petent authority. 

(e) To render a monthly report to the Surgeon General of the army, through 
military channels, covering such subjects as may be prescribed by the 
Surgeon General. 

Other officers of the Sanitary Corps have been on duty in the field 
in charge of mosquito and fly control work, in charge of drainage 
survey parties and as water and sewage plant operators. At some 
camps and in some municipalities suppljdng water to camps, these 
officers were directly in charge of the operation of the plants, although 
that duty as respects these government plants was usually performed 
by officers of the Utilities Branch of the Construction Division. 

Consideration given to problems' of quality in connection with devel- 
opment and construction of water works. The importance of a safe 
and an aesthetically satisfactory water supply was reaUzed all 
through the planning and the development of the camps, and par- 
ticular emphasis was laid on these features in the original instructions 
for choosing camp sites, issued to the department commanders by the 
Chief of Staff. As explained before, these matters were occasionally 
overruled and camp sites were chosen with unusually difficult water 
supply problems, but in each instance a great effort was made to 
provide equipment for satisfactorily treating the water in order to 
secure a safe supply. Willingness to expend large sirais of money to 
accomplish this end was evident, and modem, up-to-date water 
purification plants were installed at camps where there was any 
question of contamination of the supply. 

Some of the sanitary precautions upon which particular stress was 
laid by the advisory engineer on water supply of the Construction 
Division,' in addition to the care exercised in the selection of the source 
of supply and the provision of water purification plants, were de- 
scribed in a recent paper by the advisory engineer on water supply, 
Construction Division, as follows: 

(a) The covering of all storage reservoirs to prevent accidental or inten- 
tional pollution and the formation of algae. 

(b) The furnishing of chlorinators to all cantonments and camps even 
when the supply might be regarded as normally safe. 

(c) The prohibition of the use of wells in shallow strata on inhabited water- 
sheds or in any other stratum or location in which it might be possible for the 
wells to become contaminated. 

(d) The absolute prohibition of any distribution mains carrying polluted 
water, whether for fire protection, or industrial or any other use and of any 
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outlet or fixture from which such water might be drawn or of any arrangement 
that would permit the later introduction of any such outlet or fixture. 

Consideration given to problems of quality in maintenance and opera- 
tion of waterworks. Upon the completion of the first several of the 
large camps, the operation of the utiUties at each place was under- 
taken by the camp quartermaster, assisted by a few specially selected 
officers commissioned directly from civil life for this work and a small 
group of enlisted men, following out in a general way the procedure 
which had prevailed for a long time in the regular army establish- 
ment. The work became so great and the problems so complicated, 
however, that in the summer of 1918 a new organization was formed, 
known as the Maintenance and Repair Branch of the Construction 
Division, which has since had charge of all the general utilities per- 
taining to the army, and of the maintenance and repair of all build- 
ings, roads, walks, wharves, and water and sewerage work. This 
branch is separated from and independent of the Quartermaster 
Corps. A central office at Washington directs the work of the utili- 
ties organization at each camp. A great effort was made to secure a 
sufficient number of trained engineers and operators for the work. 

The operation of the utihties at aviation camps at first was usually 
supervised by the government superintendent of construction after 
their completion, but this policy was later changed and maintenance 
officers were appointed at each post by the commanding officer, from 
the personnel at the post. He had general charge, with the assist- 
ance of the medical or sanitary corps officer, of water supply, sewer- 
age, sewage treatment, etc. and worked under the general supervision 
of the Buildings and Grounds Section, Air Service Property Division. 

The authority for supervision by the Medical Department over the 
quantity and quahty of the water supply, and the duties of the camp 
sanitary inspector and the camp sanitary engineer, have been previ« 
ously set forth, and these officers have exercised their functions in 
full cooperation with the officers of the Maintenance and Repair 
Branch and with those of the office of the advisory engineer on water 
supply. They have been available at all times for advice and con- 
sultation op all problems of a sanitary engineering natmre. 

Control of quality of surface water supplies. Twenty-seven of the 
48 large camps were supplied with water from surface sources. Of 
these, fifteen utilized large streams or rivers, nine small streams or 
creeks and four impounding reservoirs. All of these with three ex- 
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ceptions, Camps Dix, Doniphan and Sevier, were equipped with 
rapid sand filters and disinfecting equipment for the treatment of 
the water. Camp Dix water is treated by chlorination alone, as it is 
taken from a small stream which is only moderately contaminated but 
never turbid. Camp Doniphan at Fort Sill, Okla., and Camp Sevier 
at Greenville, S. C, are both supplied from large impounding reser- 
voirs with watersheds practically uninhabited. Chlorination has ren- 
dered the water at each place safe, but the occurrence of growths of 
microscopic organisms and occasional high turbidities in Lake Law- 
tonka, from which Camp Doniphan is suppUed, has resulted in the 
installation there of rapid sand filters (1919). AU of the government 
owned surface suppHes for the smaller camps, aviation fields and hos- 
pitals were equipped with filters, as were practically all of the munici- 
pal surface supplies which were utilized by camps of this class. 

Careful sanitary surveys were made of all watersheds, limited in 
the case of the large streams to that area lying within a few miles of 
the intake, but covering in the case of the smaller streams the entire 
watershed. Regular patrols of detachments of enlisted men were 
maintained on the smaller watersheds under the direction of the 
camp sanitary engineers, and unusual efforts were made, on a scale 
seldom even approximated in municipal practice, to secure the abate- 
ment of conditions deemed prejudicial to the quality of the supplies. 

The actual operation of the government owned water works plants 
was usually conducted by the Maintenance and Repair Branch of 
the Construction Division, with a close and careful supervision by an 
officer of the Sanitary Corps. Municipal plants were usually oper- 
ated by municipal employees with the same close supervision by the 
Sanitary Corps as was exercised in the case of government owned 
plants, but in several instances, notably Petersburg, Va., supplying 
Camp Lee; Augusta, Ga., supplying Camp Hancock; Lawton, Okla., 
supplying Camp Doniphan, Fort Sill and Post Field; and Water- 
vliet, N. Y., supplying Watervliet Arsenal, the operation was actu- 
ally performed by Sanitary Corps officers, and in many other in- 
stances the plants were supervised or operated under the direction 
of camp sanitary engineers. The Red Cross and the United States 
Public Health Service in their extra-cantonment work, also gave 
much valuable assistance in the operation of municipal plants 
through their laboratories and sanitary engineers. 

Control of quality of ground water supplies. In general the supplies 
of water obtained from the ground for the use of our army camps 
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have been subjected to the same rigid tests as are those secured from 
sources naturally subject to more immediate and dangerous pollu- 
tion. Where control measures have been deemed necessary, these 
have been applied in no \mcertain fashion. 

The difficulty in securing ground water suppUes (especially from 
comparatively shallow water-bearing strata), which will give negative 
results with presumptive tests for B. coli is known to all experienced 
sanitary engineers. Such tests are unquestionably too severe in a 
vast majority of cases, and it is probable that many safe supplies 
have thereby been condemned and have been abandoned or else 
have been subjected to unnecessary treatment. Nevertheless, it is 
apparent that such tests must err on the side of safety and that they 
have the very real advantage of directing the attention of sanitary 
authorities to those supphes which do not demonstrate acceptability 
on that basis. In this way physical and other investigations may 
be undertaken which will show whether or not such waters are by 
any possibiKty subject to pollution and what means of control or 
remedy should be appUed. Doubtless many perfectly safe ground 
water suppUes of our army posts have been regularly or occasionally 
subjected to treatment by disinfection because of such laboratory 
findings. However, as stated hereafter, it has been the well defined 
policy of those having authority in such matters, to take absolutely 
no known or predictable chances as respects the hygienic safety of 
any water supply. 

The physical conditions and factors affecting the quantity and 
quality of ground water suppUes have received careful attention. 
Percolating or collecting areas, when not too remote, and geological 
formations have been investigated and thereby information has been 
secured in many cases whereby not only has it been possible to 
forecast the general quantity of water available but the probable qual- 
ity of such supplies from chemical and bacteriological standpoints has 
become at least roughly manifest. In this connection the probable 
time factor or period of time required for water to pass from a collect- 
ing point or area to the point or place of withdrawal has been of 
extreme interest. It is not conceivable that a water passing through 
the ground can remain specifically infected through any continued in- 
terval even if the materials were negligible, which of course cannot 
ordinarily be the fact. 

Much attention has been given to the elimination of sources of 
pollution in the neighborhood of ground-water collecting works, and 
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surface water has been carefully excluded by proper construction 
methods at all plants installed during the emergency. 

Disinfection of water supplies. No great reliance was placed on 
the ability of filters to produce more than an aesthetically satisfac- 
tory water; consequently, disinfection by chlorination was instituted 
for every surface water supply as well as for every ground water of 
doubtful quality. A wealth of data is available in the army records 
as well as from civil experience to prove the necessity for this pre- 
caution. Table 5 has been prepared to present the situation as ex- 
pressed by army experience. It contains a simimary of a part of the 
data for Camp Meade, which is suppUed with a coagulated, settled 
and filtered water from Little Patuxent River, a stream heavily pol- 
luted with sewage only a few miles above the camp water intake. 

TABLE 5a 

Record oj bacterial efficiency, water purification plant, Camp Meade, Md. 

Source of supply, Little Patuxent River; nominal capacity of filters, 3,000,- 
000 gallons daily, rapid sand gravity type; capacity of coagulation and settling 
tanks, 400,000 gallons; coagulant used, AUSOi. 
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TABLE 5b 



Record of bacterial efficiency, water purification plant, Fort Worth, Texas, 
supplying Camp Bowie 
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The filters have been very efficient in the removal of turbidity, since 
the water supphed the camp has practically always been clear and 
attractive, although very high turbidities are occasionally encoun- 
tered in the raw water, but their efficiency has not been so satisfactory 
in the removal of bacteria. While the total number of bacteria (agar, 
37°, twenty-four hours) present in the filtered water is well within 
the limits of the Treasury Department standard, which has been 
adopted as the army standard, B. coli was present with great fre- 
quency in 1 cc. samples, both in the presumptive and confirmed (not 
shown in table) tests. In the chlorinated water the total count was 
greatly reduced and B. coli was seldom found in 10 cc. by the pre- 
sumptive test and the few thus found were practically never con- 
firmed on Endo's medium. 

Experience with waters only slightly polluted, in which B. coli 
appears occasionally in 1 cc, indicate the same inability of filters to 
produce a water which will regularly pass the standard even with 
most careful operation. This subject is not discussed with a desire 
to minimize the importance of filters, because their importance in 
water purification can hardly be assailed, but for the purpose of 
emphasizing the necessity of the final treatment, disinfection. 
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The use of liquid chlorine for the disinfection of the water supplies 
at the camps was almost universal. Table 6 contains a list, as an 
example, of the 48 large camps, with a statement showing whether 
or not disinfection was employed regularly, intermittently or on one 
or more occasions of emergency. In the smaller camps a larger per- 
centage of ground water supplies was utilized. Disinfection was 
employed at 11 out of 28 establishments of the Aviation Section, 
utiHzing ground water sources developed by the government, at 
two out of eight ground water sources developed by nearby munici- 
palities and at all surface water supplies (two developed by govern- 
ment, fifteen by municipalities) except one field, supphed from the 
City of Washington. 

B. coli has been frequently found in several of the ground water 
supplies where extended investigations by competent persons have 
shown that dangerous contamination was improbable, and these 
supplies were intermittently chlorinated. In practically all camps, 
the presence of B. coli in the water supply was demonstrated immedi- 
ately after the completion of the systems, due probably to the en- 
trance of dirt and foreign matter into the wells and distribution 
systems during construction. In one camp a sharp outbreak of diar- 
rhoea occurred in February, 1919, among men who were quartered in 
one section of the camp in which new distributing pipes were being 
laid. The water at its source and throughout the other sections of 
the camp was of excellent quaHty, while that in the area in question 
was highly polluted. Careful investigations proved beyond a doubt 
that the infection was introduced into the distribution system during 
the laying of the new pipes. In some camps, where a large propor- 
tion of the distribution systems consists of wood pipe, there have 
been many blowouts and repairs, thus causing a more or less frequent 
recurrence of conditions prejudicial to the quaUty of the water sup- 
ply. Careful chlorination has been necessary, and in most cases ac- 
comphshed, in instances of this type. 

The application of chlorine under the many and varied conditions 
encountered has indicated that the equipment for this purpose is not 
yet ideal, and it is manifest that careful and trained operators are 
necessary in order to accompUsh disinfection successfully. Doses or- 
dinarily ranged from 0.25 to 1.0 part per miUion but in two camps 
regular doses of from 1.25 to 1.6 parts per miUion are used, with maxi- 
mum doses as high as 3 parts per million. An effort has been made 
to maintain duplicate equipment and spare parts at each installation 
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and occasional failures of machines to function properly have justi- 
fied this policy. 

Laboratory control and determination of quality. Laboratory facili- 
ties in surprisingly large array have been available in connection 
with the sanitation of all military establishments of the United States, 
both at home and abroad. The important place of the laboratory in 
military medicine and hygiene has been fully recognized and demon- 
strated during this war. Indeed it may be said that the development 
and utilization of the laboratory make one of the most striking and 
significant forward steps in the control of infectious disease and the 
conduct of practical sanitation. 

At least 104 laboratories have been developed and maintained in 
continental United States by the Medical Department of the army 
for such length of time during the emergency as has been necessary. 
This number is comprised about as follows: 

Departmental laboratories, permanent. (Eastern and North- 
eastern,* Southeastern, Southern, Central and Western) 5 

Recruit Depot laboratories, permanent. (Fort Slocum, Fort 
McDowell, Columbus Barracks, Jefferson Barracks, Vancouver 

Barracks) 5 

Port of Embarkation laboratories 2 

Base Hospital laboratories (approximately) 48 

General Hospital laboratories (approximately) 43 

Total 104 

* At Army Medical School, Washington, D. C. 

In addition to those just enumerated, there are two departmental 
laboratories, one in Hawaii and one in the Philippine Islands. 

In Europe a very large number of general and special laboratories 
was developed and maintained to serve the American Expeditionary 
Forces. Fully one-half of the entire laboratory personnel of the 
army saw service in Europe and the number of general laboratories 
abroad was fully equal to that at home. In addition, a considerable 
niunber of laboratories for water supply control work alone was pro- 
vided. There were three permanent or fixed large laboratories in 
Engineer Corps buildings and six other fixed laboratories in Medical 
Department buildings. Furthermore there were ten mobile labora- 
tories, four of which were mounted on trucks and six were contained 
in specially devised chests. These laboratories were all operated by 
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Sanitary Corps personnel under the direction of the Engineer Corps. 
In the 40, more or less, divisional laboratories maintained and oper- 
ated by the Medical Department, Sanitary Corps officers were sta- 
tioned in charge of water supply. 

Practically all of the laboratories of the Medical Department have 
been fully equipped for making bacteriological examinations of water, 
milk, sewage, etc., according to the standard methods of the American 
Pubhc Health Association, and those of .the Army, both virtually 
identical. A few laboratories have been equipped to perform chemi- 
cal examinations of water, mUk, sewage, etc., both mineral analyses 
and sanitary, so-called. Of the fourteen permanent army labora- 
tdries, five at least are equipped for this chemical work, and in gen- 
eral, for the conduct of investigational work of considerable scope. 
Certain base and general hospital laboratories have been similarly 
equipped. A notable example of such provision for the investigation 
of sanitary engineering problems and the conduct of the practical 
sanitation of an army post is the sanitary section of the base hospital 
laboratory at Camp Meade, Md. This has been equipped to per- 
form chemical and bacteriological work in connection with the exami- 
nation and analysis of water, milk, foodstuffs, sewage, grease, vari- 
ous waste products and the materials and supphes employed in the 
control and operation of water purification and sewage treatment 
works. It is operated under the immediate supervision of Sanitary 
Corps officers trained and experienced along this line of work. In 
this laboratory, during the year or more of its existence, hundreds 
of samples of water, sewage, milk, ice cream, soft drinks and miscel- 
laneous products and materials have been examined chemically and 
thousands of samples have been examined bacteriologically. 

Laboratory methods in the army have been fully standardized and 
a very complete manual of procedure has been pubhshed. It is 
known as "Medical War Manual No. 6, Laboratory Methods of the 
United States Army." The first edition is dated 1918. A second 
edition, thoroughly revised, was published early in the current year. 
This manual is a highly creditable enterprise for which the Division 
of Infectious Diseases and Laboratories, by which it was compiled, 
deserves the highest commendation. 

A form for recording and reporting the results of the bacteriologi- 
cal examination of individual water samples has been recently de- 
vised by the division for use by all army laboratories. As a matter 
of possible interest, this form is presented herewith. 
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From. 



• Laboratory 
1919 



To. 



Sample from 

Date collected 1919 

No Date examined 1919 

Appearance Sediment 



AMOUNT 

OF 
WATEB 


LACTOBB BBOTH, 

GAS 

PBBCBHT 


ENDO 


LACTOSE BBOTH, 

OAB 

PEB CENT 


OBGANISHS 




Hours 


Hours 


Hours 






24 


48 


24 


48 


24 


48 




CC. 

0.1 

1 

10 
10 
10 
10 
10 

















Cols, per cubic centimeter after 24 hours at 37°3. on agar 

Rec. cols, per cubic centimeter after 24 hours at 37°C. on litmus lactose 

agar 

Voges-Proskauer 

Methyl red 

Remarks: 

Note: One copy of every report of examination of water will be forwarded 
to the Surgeon General. 

All analytical work will be done in accordance with the latest Standard 
Methods for Examination of Water and Sewage of the American Public Health 
Association. D-274 

The Maintenance and Repair Branch of the Construction Division, 
which has been charged with the operation of water and sewerage 
works in all army camps, has developed two or three laboratories in 
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which chemical and bacteriological examinations of water, sewage and 
other materials have been made. These utilities laboratories have 
been installed for the immediate purpose of controlling water filtra- 
tion operations, but in some instances, as at Camp Meade, they have 
been extended in scope to permit of investigations of sewage treat- 
ment and other problems. 

In connection with its extra-cantonment activities, the United 
Stages PubUc Health Service developed some 40 bacteriological labo- 
ratories, all of which were equipped for water examination work. 
These laboratories have contributed generously in all problems re- 
lating to the safety of drinking water supphes, not alone in extra- 
cantonment zones but within military reservations as well. 

Red Cross laboratories have also generously extended their aid in 
the practical sanitation of army camps, including the determination 
of the quality of water supplies and the production of the hygienic 
safety thereof. 

Health of posts as related to the water supply. It is of course now well 
recognized that the so-called water-borne diseases (typhoid fever, 
cholera, dysentery, certain diarrhoeas, etc.) are not conveyed by 
water alone. Milk and other foods, flies and perhaps certain other 
insects, and possibly still other factors less significant are, together 
with water, responsible for this group of diseases. The program of 
army hygiene and sanitation has been laid out and so conducted as 
to eliminate, to the fullest possible extent, all of these factors. 

In general, this program of control of disease has comprised two 
great methods of attack: (a) the method of direct control by the 
immunization of the individual; (b) the method of mass control by 
the control of the environment. 

Practically every soldier in the army and as far as possible the 
civilian employees at army posts have been systematically vacci- 
nated against typhoid fever. Cholera has been so completely con- 
trolled for many years in this country by quarantine and other meth- 
ods that it has not been considered necessary to vaccinate against 
this disease. It is reassuring, however, to realize that such a means 
of control has been developed and is available whenever necessary. 
A successful vaccine to protect the individual against dysentery (in 
the causation of which several strains of bacteria and an amoeba are 
concerned) has not yet been developed. 

It has been the object of this discussion to outline the control of 
the environment of the soldier, as related to the provision of a safe 
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water supply and the precautions which have been and are being 
taken to insure supphes of satisfactory quaUty. The control of flies 
and other insects, the provision of clean and suitable foods, the at- 
tention which has been given to other important features of envir- 
onmental control would indeed make an interesting story, but do 
not fall within the scope of this paper. 

Experience in the army and elsewhere seems to show that vaccina- 
tion against typhoid fever cannot certainly protect all individuals 
against massive infections or doses of virulent bacteria, especially 
when such infective material is suddenly encountered, as with a re- 
cently and grossly contaminated water or food supply. The conclu- 
sion which must be drawn from this fact is that sanitation cannot 
concern itseK with the control of one factor only in the spread and 
conveyance of diseases or any particular disease, but every known 
avenue of infection must be blocked, every known means of control 
must be utilized. This principle has been most consistently applied 
in army sanitation, with results which have been nothing short of 
epochal. 

During the period September, 1917-April, 1919, with an average 
strength of more than 2,000,000 men in the aimy in posts within the 
United States, there occurred but 213 deaths from typhoid fever and 
42 deaths from dysentery. A large proportion of these cases was 
comprised of men passing through the incubation stage of these dis- 
eases at the time of their entrance into the military service. If con- 
ditions similar to those which prevailed during the Civil War had 
prevailed in our army during the recent period under consideration, 
the numbers of deaths from typhoid fever and dysentery in this group 
of soldiers would have been approximately 51,000 and 64,000 respec- 
tively. These values are about 240 and 300 times the corresponding 
figure for the recent period in question. Similarly, if the incidence 
of typhoid fever and for dysentery had been the same as for the 
Spanish American War the deaths would have numbered 68,000 
and 6400 respectively, or 1620 and 150 times respectively, the actual 
deaths which did occur from these two diseases. 

The following reference to the prevalence of typhoid fever in the 
American army and the general manner of its control has been ab- 
stracted from the report of the Surgeon General, U. S. Army, 1918: 

Since 1911, the Surgeon General's reports have each year represented an 
increasing amount of convincing evidence of the value to the army of com- 
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pulsory antityphoid inoculation. In 1917 this method of protection was of 
course tested on a much greater scale than ever before, but the results have 
justified the previous conclusions as to its value. Substantial protection has 
been secured not only against typhoid, but also against paratyphoid A 
and B by use of the triple typhoid vaccine adopted soon after the declaration 
of war. 

It will be noted in the statistical part of this report that during the year 
1917 there were 297 cases of typhoid; 13 cases of paratyphoid A; 7 cases of 
paratyphoid B. A large proportion of the cases occurring in this country 
were in men who were in the incubation period of the disease on their entrance 
into the military service. The reports of the cases which occurred in France 
indicate that almost all the patients had escaped receiving the typhoid 
prophylactic. 

During the Spanish War of 1898 the admission rate for typhoid was 141 per 
1000 and the death rate 14 per 1000. If this experience had been repeated in 
this war, for each 1,000,000 men there would be 140,000 cases of typhoid and 
14,000 deaths. It can not be claimed that all of our protection from such a 
calamity is due to vaccination, as sanitation had much effect, but enough cases 
are occurring in spite of all precautions to show that there is constant danger 
of infection and constant need of protection by vaccination. 

Recent experiments conducted at the Army Medical School have resulted 
in the perfecting of an oil vaccine modeled after the French vaccine, by 
which a complete immimization can be given in one. dose. This is a distinct 
practical advance as an administrative measure, as it saves time and labor. 
A full report of the work of the Army Medical School is presented elsewhere. 

Examination of all food carriers has been made for carriers of the typhoid 
group of organisms, and carriers found have been excluded from food handling. 
Where possible these carriers have been sent to the Walter Reed General Hos- 
pital for study and treatment. One cook whose urine was practically a pure 
culture of typhoid bacilli was found to have a pyonephrosis on one side. His 
kidney was removed and he made a complete recovery as a carrier. Two gall- 
bladder typhoid carriers have been operated on for cure by removal of the gall 
bladder and are still under observation. 

****** 

The great reductions in disease are those brought about by improved sani- 
tation. Diarrhea and dysentery are reduced from 244,000 to 11,000, due to 
treatment of feces and fighting the fly. Typhoid fever is reduced from 10,000 
to 225 by keeping down the fly and especially by protective inoculation ; ty- 
phoid, the former great scourge of armies, has become as negligible as small 
pox. Malaria has been reduced from 167,000 to less than 2000 due to elimina- 
tion of mosquito breeding areas. 

A most interesting bulletin, designated Circular No. 69 and en- 
titled "Typhoid-Paratyphoid Fevers" was issued under date of Feb- 
ruary 17, 1919, by the Chief Surgeon, American Expeditionary 
Forces. From this publication the following extracts are quoted as a 
matter of interest, and as showing the effect of massive doses of 
infectious material: 
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II. Summary of typhoid-paratyphoid incidence in the American expeditionary 
forces. In order that all medical officers in the American Expeditionary Forces 
may have a somewhat comprehensive view of the occurrence of these evers 
in the American Expeditionary Forces the following brief review is presented. 

(a) From June 1, 1917, to June 1, 1918, but few cases occurred. The rate 
was well within the limits to be expected, in view of the sanitary conditions 
vmder which the troops were of necessity living. The cases were sporadic and 
only occasionally did secondary cases develop. 

(b) In July, 1918, a replacement unit consisting of 248 men from Camp 
Cody, N. M., reached England with typhoid prevailing extensively; 98 men, 
or 39.5 per cent, had typhoid and the case death rate was 8.42 per cent. It 
was evident from the investigation that the men were exposed to infection 
through contaminated drinking water while en route to the port of embarka- 
tion in the United States. The unit had been vaccinated a few months prior 
to the occurrence of the epidemic. Most of the patients presented the typi- 
cal clinical features of typhoid. The percentage of positive bacteriological 
findings from the blood, feces and urine was low, as no laboratory work could 
be done until late in the course of the disease. 

(c) In August, 1918, a small but severe epidemic occurred in a detachment 
of engineer troops stationed at Bazoilles. In this unit fifteen cases of typhoid 
occurred with a death rate approximating 10 per cent. Typhoid was endemic 
in the civil population and the epidemic was very definitely traced to a cook 
in the mess of this engineer detachment, who remained on duty as cook for 
five days after the onset of the symptoms. The epidemic was recognized in 
its early stages and in all patients the disease was confirmed bacteriologically 
by positive cultures from the blood and feces. 

(d) During the Chateau Thierry offensive diarrhoeal diseases were very 
prevalent in the troops engaged (approximately 75 per cent). It was demon- 
strated bacteriologically in this area, that the prevailing intestinal diseases 
were simple diarrhoea, bacillary dysentery, typhoid and paratyphoid A and B. 
The sick and wounded from this sector were evacuated to base hospitals in 
various parts of France. Very soon thereafter this office began to receive re- 
ports of cases of typhoid, paratyphoid and bacillary dysentery from base hos- 
pitals. In practically all instances the patients had been evacuated from the 
Chateau Thierry sector. The high incidence of intestinal diseases in this sec- 
tor was due to the entire disregard of the rules of sanitation. ' 'Military ne- 
cessity" and the impossibility of supplying auxiliary labor troops, at that time 
prevented immediate police of the ba'ttlefields. In some of the cases involved 
in this series, the diagnosis of dysentery or typhoid was made by the patholo- 
gist at autopsy. The percentage of positive bacteriological findings was low 
as the correct diagnosis, if made, was not usually arrived at until late in the 
course of the disease. 

(e) Both dysentery and typhoid-paratyphoid fevers were demonstrated to 
have prevailed to some extent in our troops after the St. Mihiel offensive, but 
the epidemics of influenza and pnetmionia prevailing at that time overshad- 
owed all other medical admissions. 

(f) Following the offensive in the Argonne sector, typhoid and paratyphoid 
began to be reported from practically all divisions engaged in that offensive. 
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It is quite evident that the initial cases were due, in a large part, to drinking 
infected water. The initial cases, however, in large part were not, in most 
instances, promptly diagnosed and secondary cases from contact began to 
occur. In some divisions either the initial exposure was not great, the or- 
ganizations were under good discipline, or the medical ofiScers had a proper 
conception of their duties and responsibilities and but few cases occurred. 
In other instances the contrary was true and many cases have occurred. As 
examples of the two extremes may be cited the — Division in which five cases 
occurred between October 1, 1918, and February 1, 1919, and the — Division 
in which 115 cases occurred in the same period. 

More than 300 cases of typhoid-paratyphoid may be attributed to the Ar- 
gonne offensive. Eight hundred and seventy-four typhoids and paratyphoids 
have been reported in the American Expeditionary Forces since October 1, 
1918. The percentage of confirmatory laboratory diagnoses has been low on 
account of the fact that the clinicians frequently failed to suspect the disease 
in its early stages. 

(g) A slnall but severe epidemic occurred in the Joinville concentration 
area in December and January. In a group of Medical Department units 
(evacuation and mobile hospitals and sanitary trains) concentrated there 
75 cases occurred with a case death rate of approximately 20 per cent. The 
cases were suspected in the early stages of the disease and the percentage of 
positive findings by culture of urine or feces has been greater than 75 per cent. 
The cause of this epidemic has not been completely analyzed as yet, but there 
is but little question that it was due to the use of infected drinking water. 

Vlt. Prevention and control of typhoid and paratyphoid fevers. Vaccination 
is a partial protection only and must be re-enforced by sanitary measures. 
****** 

Remember: That all water in France is regarded as contaminated unless 
it is under constant supervision of water supply personnel. See that G. O. 
131, G.H.Q., 1918, is carried out. Don't give orders only; personally assure 
yourself that chlorination is properly carried out. The responsibility ulti- 
mately falls upon those charged with sanitary control and not upon the en- 
listed man who mixes the hypochlorites of lime with the water. Study the 
means of prevention of drinking at unauthorized sources. The best way to do 
this is to see that an adequate supply of supervised water is conveniently 
available, wherever men work or live. Other means are the marking of water 
points; the removal of faucets; the placing of guards, and last but most im- 
portant, the education of the men. 

The following extracts from two monthly reports of an officer on 
duty as a camp sanitary engineer will serve to call attention to the 
necessity for eternal vigilance in the operation of water purification 
plants (especially where the raw water is grossly and immediately 
contaminated with untreated sewage) and the very real danger 
which must lie in any short circuiting of treatment. 
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During the period, 1918, on at least five separate occasions, con- 
siderable volumes of water passed from the purification plant without receiv- 
ing any dose of chlorine whatever, and on at least one other occasion the dos- 
age was entirely inadequate for disinfection. In all, during the days in ques- 
tion, it appears that fully 750,000 gallons of water passed from the plant either 
without any chlorine treatment whatsoever or with entirely insuflScient dos- 
age. No investigation has yet been made of the continuity of chlorine treat- 
ment prior to 

****** 

The filters cannot be relied upon for effective disinfection due to the coarse- 
ness of the sand, to the seriously polluted water which requires treatment, to 
the heavy turbidity which appears at times of storm and to the inadequacy of 
the coagulating and subsiding tanks at such times. In fact, in recent years, 
dependence has rarely been placed solely upon filters of any sort, for a desir- 
able and perhaps necessary degree of bacterial removal. 

Under date of 1918, , M. C. reported the positive 

presence of B. dysenteriae (Shiga type) in a sample of laboratory tap water, 
taken at the Base Hospital on The number of colonies develop- 
ing on agar plates incubated for 24 hours at ST'C. was 5 per cubic centimeter. 
Five fermentation tubes, each receiving 10 cc. of the sample, showed no gas in 
24 hours, but three showed gas in 48 hours. One tube inoculated with 1 cc. 
of the sample failed to show gas in either 24 or 48 hours. A memorandum on 
the report of the samples reads as follows: "Endo colonies transplanted to 
Russell's medium — no change in medium. Agglutination occurred with one 
of the transplants with Dysentery serum of the Shiga type." 

On the same date, B. dysenteriae were reported in a sample of chlorinated 
water taken from a tap on one of the pumps at the high service pumping sta- 
tion on The number of colonies developing on agar plates in- 
cubated for 24 hours at 37°C. was 18 per cubic centimeter. Five fermentation 
tubes each receiving 10 cc. of the sample showed no gas in 24 hours and in one 
tube only was gas present after 48 hours of incubation. The tube inoculated 
with 1 cc. of the sample failed to show gas in either 24 or 48 hours. A memor- 
andum on the report of this sample was as follows: "Endo-negative colonies 
on Russell's medium — no change. Agglutination with dysentery serum of 
Shiga type. One tube agglutinates with the Flexner type." 

It is significant that cases of dysentery appeared in on 

1919. During there occurred a considerable number of 

cases of dysentery, both recognized and reported as such and unrecognized 
and unreported. The history of this disease is fully set forth in the monthly 

report for 1918 of , camp epidemiologist. 

****** 

With the improved operation of the purification plant as respects chlorina- 
tion, the rather serious epidemic of dysentery and diarrhoea occurring in 

was promptly checked and so effectively that only one case of 

dysentery was reported during In there were re- 
ported 11 cases of dysentery and fully 100 cases of diarrhoea which gave ground 
for suspecting the existence of mild or moderate bacillary dysentery. There 
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were many cases of unreported diarrhoeas throughout the camp (See 

report of , camp epidemiologist). 

With respect to the matter, , in his report, says : 

' 'A single case of dysentery of undetermined type occurred, in contrast with 

the record of dysentery for , and abundantly justified our views 

of the causation of the cases (infected drinking water due to a 

breakdown in the chlorination plant). The water reports during 

have been excellent and the absence of diarrhoeal diseases has likewise been 
noteworthy." 

Some lessons taught by recent army experience. Holding in review 
the various circumstances and conditions which have been obtained 
with respect to the control of the quality of water supplied to our 
army camps, especially in the United States, it would appear to the 
authors that the following general conclusions, which ought to 
govern future practice and procedure, may properly be drawn: 

1. The variability in bacteriological quality which has been ob- 
served with respect to a considerable number of ground waters sup- 
plies has shown that frequent examinations should be made of sam- 
ples collected from different points in the water supply system. This 
should be the case, regardless of the cause of the variation in quality. 
This variation may be due to differences in intensity of contamination 
of the water itself or to disturbances to the distributing pipe system on 
account of breaks or extensions, or to disturbances caused by repairs 
of well casings, etc. 

2. Unless a ground water supply can show consistently good qual- 
ity with consistently thorough laboratory examinations throughout 
a considerable period of time, it should be regarded with suspicion 
and treated accordingly. 

3. Except under extraordinary circumstances, involving exceed- 
ingly successful design and construction and the most vigilant and 
inteUigent operation, the effluents of rapid sand filter plants treating 
waters polluted with fecal wastes to a significant degree cannot be 
considered to be consistently safe and shotild receive further sys- 
tematic treatment, as by adequate chlorination. 

4. An extraordinary inefficiency and lack of inteUigence is too fre- 
quently to be noted with respect to the operation of rapid sand filter 
plants, especially those of municipalities, and of these, naturally, the 
smaller communities in which the authorities do not recognize the 
value of expert services and the relative economy of the highest 
skill. 
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5. All water supplies, from whatever source, should be regarded as 
potentially unsafe and should receive adequate disinfection unless or 
until, through a sufficient period, their satisfactory quality without 
disinfection is consistently demonstrable through comprehensive lab- 
oratory examinations. 

6. All chemical dosing apparatus of whatever kind must be consid- 
ered at the present time as innately insubstantial and liable to break- 
down. Such apparatus, if proposed or required for continuous serv- 
ice, must therefore be invariably installed in dupUcate and in some 
cases in multiple units and its operation should be under constant 
observation. 

7. The required dosage of disinfectant, whether that disinfectant 
be liquid chlorine employed at a large purification plant or calcium 
hypochlorite employed in a Lyster bag, must be determined and that 
dosage should be adjusted, at least approximately, to variations in 
character and composition of the supply undergoing treatment. 

8. In non-immunized communities all water supphes and in thor- 
oughly vaccinated communities all water supplies which are subject 
to even moderate contamination must be regarded as having utmost 
hygienic significance. There must be at least one competent agency 
charged with the immediate duty and responsibility of guaranteeing 
a safe, wholesome and aesthetically satisfactory water supply to 
every community. In the army, as shown herein before, there are 
several agencies more or less independently charged with this duty. 
The principle has found objection on the part of some oh the ground 
that "what is everybody's business is no one's business." Because 
of the direct personal responsibility which the army enjoins, this ob- 
jection cannot apply as it might in civil affairs, and there have been 
many experiences which have demonstrated the practical value of 
this scheme of organization. It is not a case of divided but of co- 
ordinated responsibility. Coordinated responsibUity should be made 
a shibboleth in civil as well as military establishments. 



